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Assessing preventability of maternal mortality
in Illinois: 2002-2012
Stacie E. Geller, PhD; Abigail R. Koch, MA; Nancy J. Martin, AA;
Deborah Rosenberg, PhD; Harold R. Bigger, MD; for the Illinois Department
of Public Health Maternal Mortality Review Committee Working Group

OBJECTIVE: We sought to describe the potential preventability of hemorrhage. One-third of deaths directly or indirectly related to

pregnancy-related deaths in Illinois from 2002 through 2012 as
determined by perinatal centers following the Illinois maternal death
review process.

STUDY DESIGN: We conducted a retrospective review of all known
maternal deaths in the state from 2002 through 2012 with complete
records in the Illinois Department of Public Health’s Maternal Mor-
tality Review Form database. The association between causes of
death and potential preventability was analyzed for pregnancy-
related deaths.

RESULTS: There were 610 maternal deaths in Illinois during the
study period (31.8 per 100,000 live births). One-third of maternal
deaths (n ¼ 210) were directly or indirectly related to pregnancy,
7.0% (n ¼ 43) were possibly related, and 52.6% (n ¼ 321)
were unrelated. Vascular causes were the most common cause
of pregnancy-related death, followed by cardiac causes and
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pregnancy were deemed potentially preventable. Hemorrhage and
deaths due to psychiatric causes were most likely to be considered
avoidable, while cancer and vascular-related deaths were generally
not considered preventable.

CONCLUSION: This analysis of pregnancy-related deaths in Illinois,
the first in >60 years, found similar causes of death and potential
preventability as pregnancy-related death reviews in other states.
Analyzing the causes of pregnancy-related death is a critical and
necessary step in improving maternal health outcomes, particularly in
decreasing potentially preventable pregnancy-related deaths.
Greater attention should be directed toward intervening on the pro-
vider, systems, and patient factors contributing to preventable
deaths.
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fter a dramatic decline in maternal
A mortality in the 20th century, the
number of pregnancy-related deaths per
100,000 live births in the United States
has nearly tripled over the last quarter
century.1-3 The reason for this increase is
not fully known, however it is thought to
be associated with increasing maternal
age and rates of obesity resulting inmore
comorbidities, particularly cardiovascu-
lar disease. The most recently reported
US maternal mortality ratio (MMR)
was 21 deaths per 100,000 live births in
2010 compared to 7.2 in 1987.1,2 Of the
close to 650 pregnancy-related deaths
that occur in the United States each
year, approximately half are attributed
to preventable causes, suggesting the
importance of maternal mortality case
review.3-6 By tracking and reviewing
cases to determine the circumstances
leading to death, clinical practice and
the resulting maternal outcomes can be
improved.5,7,8
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In 1986, the Centers for Disease
Control and Prevention (CDC) estab-
lished the Pregnancy Mortality Sur-
veillance System as a national system for
reporting pregnancy-related deaths in
the United States. The CDC collects in-
formation on all pregnancy-associated
deaths, defined as death that occurs
during pregnancy or within 1 year of
delivery or pregnancy termination, irre-
spective of cause. Data are collected
yearly from all 50 states; New York
City; and Washington, DC.1,4 Medically
trained epidemiologists review the data,
assign a cause of death, and determine
whether the death was pregnancy related
(ie, from any cause related to or aggra-
vated by the pregnancy or its man-
agement, but not from accidental or
incidental causes). Data on deaths
deemed to be pregnancy related are
included in the Pregnancy Mortality
Surveillance System.

The CDC conducts pregnancy-related
mortality surveillance to enable and
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motivate actioneon the part of state
and local health departments, clini-
cians, policy makers, and community
groupseto prevent future deaths.9 Ac-
cording to the CDC, surveillance is a
4-step process including identification
of pregnancy-related deaths, review of
medical and nonmedical causes of death,
analysis and interpretation of findings,
and action based on the findings. If
pregnancy-related deaths are to be pre-
vented, it is not adequate tomerely count
them; review and analysis must be spe-
cific and lead to dissemination and
implementation of recommendations as
well as evaluation of the overall surveil-
lance process.

Maternal death surveillance in Illi-
nois is conducted by the Illinois De-
partment of Public Health (IDPH) and
its network of regionalized perinatal
venters. Since 1982, Illinois has required
that maternal deaths be reported to
IDPH, with maternal death defined as
“a death caused by direct or indirect
complications of pregnancy occurring
during the prenatal period, or within 90
days after delivery or termination of
pregnancy.” The perinatal centers are
mandated to conduct a review of the
maternal deaths occurring at any hos-
pital in their network and to assess
whether the death was potentially pre-
ventable. On Jan. 1, 2002, the Illinois
administrative code was amended to
require the reporting and review of all
deaths to women within a year of preg-
nancy, regardless of cause of death
(administrative code 77/I.i.657).

The purpose of this paper is to
describe the potential preventability of
pregnancy-related deaths from 2002
through 2012 as determined by the
perinatal centers following the Illinois
maternal death review process.

MATERIALS AND METHODS

This is a retrospective review of the
maternal deaths in Illinois from 2002
through 2012 using data from the IDPH
Maternal Mortality Review Form
(MMRF) database. Data for 2011 through
2012 are not complete due to the length of
time required for collection of records
about each death and completion of the
perinatal center reviews. At the time of
this analysis there were 58 complete cases
from 2011 through 2012 and an addi-
tional 86 cases that were in progress, either
at IDPH awaiting full patient records or at
the perinatal center undergoing review.
The institutional review boards at IDPH,
the University of Illinois at Chicago, and
Rush University determined that this
research did not involve human subjects
as defined in 45 Code of Federal Regula-
tions 46. 102(f).
Maternal deaths in Illinois are iden-

tified in several ways, although the
most common is direct identification by
the hospital where the death occurred.
Hospitals are required to report any
maternal death to IDPH within 24
hours. In 1989, a checkbox was added to
the Illinois death certificate that asked
whether the decedent had been pregnant
within 3 months of death. Although Il-
linois administrative code was amended
in 2002 to require reporting and review
of all deaths that occurred within 1 year
of pregnancy, the death certificate
checkbox was not revised to reflect the
longer time period until 2008. Addi-
tionally, for greater ascertainment, the
IDPH Perinatal Quality Control Ins-
pector (PQCI) searches for birth-death
certificate matches, newspaper articles
and obituaries (www.usnpl.com/state),
and funeral home online obituaries.
Regardless of method of identifica-

tion, once a maternal death is known,
the PQCI obtains records from hospi-
tals, health care providers, coroners and
medical examiners, and police reports.
The PQCI tracks and collects all records,
often using records obtained from 1
source to identify further sources of
relevant information. When record
collection is complete, the PQCI sends
the case to the appropriate perinatal
center for review. Although each peri-
natal center is required to use the same
review form, the process of these reviews
varies by center. Some centers bring
together a team of multidisciplinary re-
viewers from all hospitals involved in
the death while other centers discuss
the deaths during routine hospital
maternal morbidity and mortality re-
views. Regardless of the review process,
each death must be assessed for potential
preventability and if preventable was
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it due to patient, provider, or system
factors. The perinatal center reviews
the maternal death and prepares a case
summary using the MMRF (Appendix).

The MMRF includes demographics,
characteristics of the pregnancy and
delivery/termination, determination of
cause of death as related to pregnancy,
and an assessment of the potential pre-
ventability of the death and identif-
ication of avoidable factors (patient,
provider, or systems).10 Deaths directly
related to pregnancy are those resulting
from obstetric complications of preg-
nancy, labor, and the puerperium or
from the management of pregnancy or
delivery. Deaths indirectly related to
pregnancy are those resulting from pre-
vious existing disease or disease that
developed during pregnancy and not due
to direct obstetric causes, but aggravated
by the physiologic effects of pregnancy.
Both directly and indirectly related
deaths are considered pregnancy-related
deaths. In this context, preventability is
defined as “any action or inaction on
the part of the health care provider,
system, or patient that may have caused
or contributed to progression to more
severe morbidity or death.”5 The com-
pleted MMRFs are returned to the PQCI
and entered into the MMRF database
(Microsoft Access; Microsoft Corp,
Redmond, WA).

Timing of death was calculated by
comparing the date of death with the
date of delivery or other pregnancy
outcome. Where date of death and date
of delivery were the same, the PQCI
reviewed supporting records associated
with the case tomake a determination. In
19 cases, we were not able to determine
whether the woman died before, during,
or after delivery or other pregnancy
outcome. When the cause of death as
related to pregnancy was categorized as
“other” we reviewed the text field asso-
ciated with the “other” category to
determine whether it could be moved
into a discrete category. In 13 cases, the
death could be assigned to a category of
causes, but not to a specific cause (eg,
splenic artery dissection could be as-
signed to vascular accidents but not to
any of the 6 specific vascular causes listed
on the form).
can Journal of Obstetrics & Gynecology 698.e2
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TABLE 1
Characteristics of women who
died within 1 year of pregnancy
in Illinois, 2002 through 2012
(n [ 610)
Characteristic n %

Age group, y

10-19 61 10.0

20-29 281 46.0

30-39 228 37.3

�40 40 6.6

Race/ethnicity

White non-Hispanic 296 48.5

Black non-Hispanic 215 35.3

Hispanic 70 11.5

Asian 9 1.5

Other 16 2.6

Unknown/missing 4 0.7

County of residence

Cook 289 47.4

Other urban 118 19.3

Rural 114 18.7

Collar counties 78 12.8

Unknown/missing 11 1.8

Parity

Nulliparous 223 36.6

1-4 350 57.4

�5 37 6.1

Payer

Medicaid 283 46.3

Private 162 26.6

Self-pay/no
insurance

24 3.9

Unknown 141 23.1

Prenatal care

Yes 451 73.9

No 44 7.2

Unknown 108 17.7

TABLE 1
Characteristics of women who
died within 1 year of pregnancy
in Illinois, 2002 through 2012
(n [ 610) (continued)

Characteristic n %

Initiation of prenatal
care

First trimester 254 41.6

Second trimester 113 18.5

Third trimester 12 2.0

Initiation unknown 72 11.8

No/unknown 152 24.9

Pregnancy outcome

Ectopic 3 0.5

Abortion (spontaneous
and elective)

27 4.4

Fetal death 43 7.1

Fetus retained in
utero

118 19.3

Neonatal death 19 3.1

Living 381 62.5

Unknown/missing 19 3.1

Site of death

Hospital 411 67.4

Home 105 17.2

Othera 94 15.4

Timing of death

Antepartum 129 21.2

Intrapartum 5 0.8

0-6 d postpartum 113 18.5

7-42 d postpartum 76 12.5

>42 d postpartum 227 37.2

Unknown/missing 60 9.8

a Other site of death includes site of motor vehicle ac-
cidents, homicide, or unintentional injury.

Geller. Preventability of maternal mortality in Illi-
nois. Am J Obstet Gynecol 2014.
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The MMR is defined as the number
of women who died from a pregnancy-
related cause while pregnant or within
42 days of the termination of preg-
nancy, regardless of duration or site of
698.e3 American Journal of Obstetrics & Gynecol
pregnancy, divided by the number of
live births multiplied by 100,000. We
calculated the MMR and overall death
rate per 100,000 live births for only the
years for which we had complete data
(2002 through 2010).
To analyze the association between

causes of death and preventability for
pregnancy-related deaths, we excluded
ogy DECEMBER 2014
321 cases determined to be unrelated to
pregnancy, 32 where cause of death was
undetermined or missing, and 22 addi-
tional cases with undetermined ormissing
assessments of potential preventability.
For the remaining 231 deaths directly,
indirectly, and possibly related to preg-
nancy we calculated the Cochran-Mantel-
Haenszel c2 for general association and
the Mantel-Haenszel relative risk (RR)
and 95% confidence intervals (CIs) for all
pregnancy-related deaths to determine
which causes of death were more likely
to be preventable. All analyses were con-
ducted using software (SAS 9.2; SAS
Institute Inc, Cary, NC).

RESULTS

There were 610 maternal deaths in
Illinois from 2002 through 2012. Socio-
demographic and pregnancy character-
istics of Illinois women who died during
pregnancy or within 1 year of pregnancy
from 2002 through 2012 are presented in
Table 1. The overall death rate was 34.6
per 100,000 live births in the state. The
more selective MMR was 10.5 per
100,000 live births. More than 80% of
deaths (n ¼ 509) were of women be-
tween 20-39 years of age. Non-Hispanic
white women comprise nearly half of the
maternal deaths. More than a third of the
maternal deaths (35.3%, n ¼ 215) were
of non-Hispanic black women, although
in 2010 only 17.1% of live births in the
state were to black women. Hispanic
women accounted for 22.6% of all live
births in 2010 (n ¼ 70), but comprise
only 11.5% of the maternal deaths
known to the state.

Medicaid was the payor for nearly
half of the deliveries of the women
who died (46.3%, n ¼ 283), which is
consistent with the rate of Medicaid
coverage for all deliveries in the state.
The majority of women received pre-
natal care, although prenatal care status
was unknown for 17.7% of women
(n ¼ 108). Over a third of women
(36.6%, n ¼ 223) were nulliparous and
over half (57.4%, n ¼ 350) had parity
between 1-4. More than half of the
women (62.5%, n ¼ 381) gave birth
to a live infant but 19.3% of women
died with the fetus retained in utero
(n ¼ 118).

http://www.AJOG.org


TABLE 2
Cause of death as related to pregnancy

Variable Frequency, n
Directly/indirectly
related, %

Directly related

Hemorrhage 29 13.8

Vascular 23 11.0

Cardiac 21 10.0

Toxemia 15 7.1

Infection 13 6.2

Anesthesia 4 1.9

Othera 3 1.4

Directly related, cause not specified 6 2.9

Indirectly related

Vascular 42 20.0

Cardiac 20 9.6

Cancer 12 5.7

Pulmonary 11 5.2

Hematologic 3 1.4

Psychiatric disorders 2 1.0

Gastrointestinal 1 0.5

Endocrine 1 0.5

Hepatic disease 1 0.5

Reproductive disease 1 0.5

Otherb 4 1.9

Total direct/indirectly related to pregnancy 210 34.4

Possibly related 43 7.1

Unrelated 321 52.6

Undetermined 32 5.3

Missing 4 0.7

Total 610 100.0
a Other direct causes are drug overdose, homicide, and septic shock/disseminated intravascular coagulation; b Other indirect
causes are orthostatic hypotension, acute respiratory distress syndrome, and sepsis/cardiomyopathy.

Geller. Preventability of maternal mortality in Illinois. Am J Obstet Gynecol 2014.
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Approximately two-thirds of the
women died at a hospital, and the re-
maining deaths were split between the
woman’s residence and other locations
such as the site of a car accident. Of
women, 21% (n ¼ 129) died while
pregnant (118 with fetus retained in
utero, 8 with fetal death following post-
mortem delivery, and 3 with ectopic
pregnancy). Two-thirds of the women
died postpartum, with the majority of
those occurring >42 days postpartum.
Table 2 presents the cause of death as
related to pregnancy as determined by
the perinatal center review. One-third of
maternal deaths (n ¼ 210) were either
directly or indirectly related to preg-
nancy. Only 7.1% (n ¼ 43) of maternal
deaths were considered possibly related
to pregnancy and just over half (52.6%,
n ¼ 321) were deemed unrelated to
pregnancy.
The most common causes of

pregnancy-related death were vascular
DECEMBER 2014 Ameri
causes. Vascular deaths directly related
to pregnancy (11.0% of pregnancy-
related deaths, n ¼ 23) included
obstetric air embolism, amniotic fluid
embolism, puerperal embolisms, and
cerebrovascular disorders in puerpe-
rium. Indirectly related vascular causes
included chronic hypertension, throm-
bophlebitis, pulmonary embolus, cere-
bral thrombosis, and intracranial
hemorrhage (20.0%, n ¼ 42). Cardiac
causes both directly and indirectly
related to pregnancy were the second
most common causes of death (19.5%,
n¼ 41). Hemorrhage was the third most
common cause of death (13.8%, n¼ 29),
of which uterine rupture and post-
partum uterine atony were the most
common subtypes.

Table 3 displays the distribution of
maternal deaths by cause of death cate-
gory and potential preventability. Over-
all, slightly more than one-third of
the 610 maternal deaths were deemed
potentially preventable through the
mortality review process. The percent of
deaths deemed potentially preventable
according to cause of death category was
32.4%, 51.2%, and 38.3% of deaths for
directly/indirectly related to pregnancy,
possibly related to pregnancy, and un-
related to pregnancy, respectively. For
those deaths deemed potentially avoid-
able, Table 4 shows the specific combi-
nations of preventable factors that the
review teams documented as having
contributed to the death. Overall, no
factors were documented in 10 cases
(11.1%), patient factors either alone or
in combination were documented in 44
cases (48.9%), provider factors either
alone or in combination were identified
in 46 cases (51.1%), and system factors
either alone or in combination were
identified in 25 cases (27.8%).

The most commonly identified
preventable provider factors were in-
complete or inappropriate provider
management, specifically delay in diag-
nosis and delay in treatment, and failure
to identify the patient as high risk. Pre-
ventable systems factors included staff
knowledge or training deficits, delays for
blood products, poor charting, and fail-
ure to refer patient to a higher level of
care in a timely manner. When patient
can Journal of Obstetrics & Gynecology 698.e4

http://www.AJOG.org


TABLE 3
Distribution of preventability of death within categories of cause of death
as related to pregnancy
Cause of death
related to
pregnancy

Potentially
preventable,
n (%)

Not
preventable,
n (%)

Undetermined/
missing, n (%)

Total,
n (%)

Directly/indirectly 68 (32.4) 124 (59.0) 18 (8.6) 210 (100.0)

Possibly 22 (51.2) 17 (39.5) 4 (9.3) 43 (100.0)

Unrelated 123 (38.3) 167 (52.0) 31 (9.7) 321 (100.0)

Undetermined/missing 3 (8.3) 12 (33.3) 21 (58.3) 36 (100.0)

Total 216 (35.4) 320 (52.5) 74 (12.1) 610 (100.0)

Geller. Preventability of maternal mortality in Illinois. Am J Obstet Gynecol 2014.

Research Obstetrics ajog.org
factors were identified that could poten-
tially have prevented the woman’s death,
themost common preventable factor was
smoking, followed by noncompliance
with treatment, and alcohol or drug use.
A write-in category for other patient
factors showed that obesity, psychiatric
TABLE 4
Factors contributing to
potentially avoidable deaths
by cause of death as related
to pregnancy
Cause of death as
related to pregnancy

Potentially
avoidable, n (%)

Directly/indirectly
(n ¼ 68)

No factors 6 (6.7)

Patient only 17 (18.9)

Provider only 15 (16.7)

Systems only 1 (1.1)

Patient and provider 8 (8.9)

Patient and systems 3 (3.3)

Provider and systems 13 (14.4)

All 3 factors 5 (5.6)

Possibly (n ¼ 22)

No factors 4 (4.4)

Patient only 11 (12.2)

Provider only 3 (3.3)

Systems only 2 (2.2)

Provider and systems 2 (2.2)

Total 90 (100.0)

Geller. Preventability of maternal mortality in
Illinois. Am J Obstet Gynecol 2014.

698.e5 American Journal of Obstetrics & Gynecol
issues, and history of comorbidities such
as asthma and hypertension were also
identified as preventable patient factors.
Preventable provider and systems factors
were most likely to have occurred intra-
partum or postpartum, while patient
factors most often occurred antepartum.
Table 5 presents the Mantel-Haenszel

RR and 95% CI for selected causes of
death and preventability as compared
with all other pregnancy-related causes
of death. Deaths due to hemorrhage
were more likely to be potentially pre-
ventable (RR, 1.89; 95% CI, 1.36e2.61)
compared with other pregnancy-related
causes of death. Psychiatric causes,
both indirectly and possibly related to
pregnancy, were largely considered to
have been potentially avoidable, as well.
Vascular accidents, both directly and
indirectly related to pregnancy, were less
likely to be considered avoidable
compared with other pregnancy-related
deaths. Cancer deaths were uniformly
determined to be unavoidable.

COMMENT

There were 610 cases of maternal death
in Illinois from 2002 through 2012. Of
those maternal deaths, about one-third
of deaths were related to pregnancy.
Vascular accidents, cardiac causes, and
hemorrhage were the most common
causes of the pregnancy-related deaths.
One-third of pregnancy-related deaths
were classified as potentially prevent-
able by the perinatal centers. Hemor-
rhage and deaths due to psychiatric
causes were most likely to be con-
sidered avoidable, while cancer and
ogy DECEMBER 2014
vascular-related deaths were generally
not considered preventable. Our find-
ings are similar to other maternal deaths
reviews, both in terms of the causes of
death identified4,11 and the preventabil-
ity of those deaths.5,6,12-14

The current analysis is the first
effort in >60 years to analyze, interpret,
and assess preventability of statewide
pregnancy-related deaths in Illinois.15

In accordance with the CDC frame-
work for pregnancy-related mortality
surveillance,9 the state of Illinois con-
ducts a thorough investigation of the
causes of pregnancy-related mortality
and the pathways leading to these deaths.
Although each death has been reviewed
by a perinatal center, maternal deaths are
sufficiently rare that data need to be
aggregated at a higher level to identify
sociodemographic, clinical, and struc-
tural patterns that may lead to death and
morbidity.

To reduce maternal mortality and
morbidity, states should review the
causes and preventability of pregnancy
deaths. Research has shown that, con-
sistent with our findings, 30-50% of
these cases are potentially preventable,
mainly due to provider and system
factors.6,13,14 Many deaths due to hem-
orrhage and sepsis have provider and
system factors that can be improved
upon. A study conducted in Illinois as-
sessing potential preventability of death
and morbidity in 1 perinatal center
found that provider factors, especially
delay in diagnosis of hemorrhage, were
largely responsible formany of the deaths
and near-miss morbidity.16 A recent
study in New Zealand using the same
methodology found very similar re-
sults.17 Although deaths due to vascular
accidents were largely considered un-
avoidable by the perinatal center reviews,
there are interventions such as sequential
compression devices/prophylactic hepa-
rin to prevent venous thromboembolism
during delivery hospitalization, prompt
control of severe range blood pressure,
antihypertensives to control chronic
hypertension, and weight loss to prevent
or resolve chronic hypertension, which
could prevent their occurrence.

There are limitations to our study.
First, deaths occurring outside of

http://www.AJOG.org


TABLE 5
Associations between cause of death and preventability by cause of
death as related to pregnancy category
Related to
pregnancy Cause of death

Potentially
preventable

Not
preventable RR 95% CIa

Direct Hemorrhage 18 9 1.89 1.36e2.61

Cardiomyopathy 7 12 0.94 0.51e1.74

Vascular accidents 4 17 0.47 0.19e1.14

Toxemia 6 7 1.20 0.65e2.21

Infection 7 6 1.41 0.83e2.41

Anesthesia 2 2 1.29 0.48e3.48

Other 2 1 1.73 0.76e3.91

Indirect Vascular accidents 2 34 0.12 0.03e0.49

Cardiac 7 13 0.89 0.48e1.65

Pulmonary 6 3 1.76 1.08e2.88

Cancer 0 12 0.00 e

Hematologic 1 2 0.85 0.17e4.27

Psychiatric 2 0 2.60 2.21e3.07

Other 1 2 0.84 0.17e4.19

Possibly Psychiatric 7 2 2.08 1.41e3.07

Autoimmune 2 1 1.73 0.76e3.91

CI, confidence interval; RR, relative risk.

a Reference group is all other cases directly, indirectly, and possibly related to pregnancy.

Geller. Preventability of maternal mortality in Illinois. Am J Obstet Gynecol 2014.
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hospitals or during the first trimester or
the late postpartum period (>90 days
after delivery) may be underreported
because a woman’s history of pregnancy
may be unknown. A recent study docu-
mented that maternal deaths, especially
nonhospital deaths, are routinely under-
reported even when death certificates
include maternal death checkboxes.18

Given that Illinois uses multiple sources
to identify maternal deaths we believe
we have maximized ascertainment to
the extent possible but we have surely
underreported maternal mortality. Sec-
ond, even among ascertained maternal
deaths, it was not possible to obtain
complete records about each woman
and her pregnancy. Missing data on level
of education, prenatal care, gestational
age, insurance status, and toxicology
screening may limit the quality of our
descriptive statistics. Height and weight
were added to the review form in 2007,
but there is no standard for howweight is
defined, such as prepregnancy weight or
at time of death, so we were not able to
report on body mass index. As the result
of the review of data, the review form has
been revised to specifically request pre-
pregnancy weight and height.
As noted, in Illinois we do not have

consistency across perinatal centers as
to how the initial review of each
maternal death is conducted. This is of
particular concern when it comes to the
determination of cause of death as
related to pregnancy and assessment of
potential preventability. External multi-
disciplinary deidentified reviews tend
to find more preventability related to
maternal death.10 Although internal
hospital reviews are important for quality
improvement, under Illinois’ perinatal
system it is also crucial that each perinatal
center conducts a comprehensive review
with a multidisciplinary review team,
including external reviewers.
Analyzing the causes of pregnancy-

related death in the state of Illinois
and across the nation is a critical and
DECEMBER 2014 Ameri
necessary step in improving maternal
health outcomes. This is especially true
for decreasing potentially preventable
pregnancy-related deaths. The goal of
fewer preventable pregnancy-related
deaths can be achieved through the use
of a multitiered approach addressing
provider-, system-, and patient-related
factors. Results from this study have
the potential to positively impact clini-
cian training by both assisting in the
identification of patients who require
higher-acuity care and by directing care
based on RR of adverse outcomes. In
addition to improving clinical practice,
attention should be directed to im-
proving quality of care from a systems
standpoint. For example, as the result of
the work of the Illinois Maternal Mor-
tality Review Committee, in 2008 the
state mandated that every provider
working in the obstetric unity of every
obstetric hospital must complete a
maternal hemorrhage education pro-
gram.10 Equally important are patient-
related factors that have been largely
attributed to potentially avoidable cau-
ses. Using the results of this study,
individually tailored patient education
during preconception counseling and
prenatal care may heighten awareness
regarding the potential risks factors for
pregnancy-related mortality.

This paper highlights the importance
of accurate, timely, and reliable docu-
mentation of maternal deaths. More
importantly, however, it emphasizes the
utility of perinatal center review and
analysis in determining the preventabil-
ity of deaths related to pregnancy.
Greater attention should be directed
toward intervening on the provider,
systems, and patient factors contributing
to preventable deaths. Efforts aimed at
addressing these factors have the greatest
potential to improve the delivery and
coordination of obstetric care, possibly
leading to improved overall maternal
health in the state of Illinois. -
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APPENDIX
This form needs to b

Illi
MAT

This information shall remain pri

PERINATAL NETWORK _________________
                                                                   
Site of Death [   ] Hospital,  Name _________
                        [ ] Other
                        [   ] Home                 Hospital Cit

D E

Decedent’s Birth Date ______/______/_____
SS # __ __ __- __ __  - __ __ __ __

County of Residence ___________________

Marital Status
[    ]   Divorced 
[    ]   Married 
[    ]   Single/Not married
[    ]   Separated
[    ]   Unknown 
[    ]   Widowed

Decedent’s Race(ch
[    ]   Asian 
[    ]   Black  / African A
[    ]   Hawaiian / Pacifi
[    ]   Native American
[    ]   Unknown
[    ]   Other
[    ]   White

Prenatal Care for Decedent     [    ]  Yes, spec
                                                   [    ]  No           
                                                   [    ]  Unknown
Discipline of Prenatal Care Provider  (check 
[    ] OB / Generalist 
[    ] OB  / MFM 
[    ] Family practice
[    ] Certified nurse midwife

[    ] N/A (no P
[    ] Lay midw
[    ] Women’s
[    ] Unknown

Maternal Transport (during the peripartal perio
[    ]  No,   [   ] Not warranted
                [   ] Warranted, no time 
                [   ] Warranted, kept patient
[    ]  N/A (Tertiary)
[    ]  Yes,  from ________________   to _____
[    ]  Unknown            facility                              fac
Pregnancy Outcome at the Time of Death    

Delivery Information
[    ]   Alive
[    ]   Fetal death
[    ]   Neonatal death
Gestational age _______ (weeks)
Birth weight   _________ (grams)

Delivery D
_______/
Cesarean
Delivery L
Place ___
City ____

Primary Payer Source
[    ]  Medicaid                         
[    ]  Medicaid / Medicare

[    ]  Medi
[    ]  Mana

E V A L U A T I O N     O F      D E A T 
                                                                      
                                                                     
____________________                               ___

                                                                             ICD

                                                                        ___
                                                                               ICD

                                                                        __
                                                                                I C

                                                       _                     ___
                                                                              ICD
Contributing __________________________
Causes          (Enter other significant conditions co
Note: Timelines are intended as a guide to list cau
[    ] Undetermined (Final disease or condition lea
Autopsy [    ] Yes     [    ] No, not requested  
Toxicology Screen Done       [    ]  Yes, specify

Immediate cause of death.
Final disease / condition resulting
in death.

                                    Top line
                                                  (minutes)
Underlying cause(s) of death: 
Primary; Disease / condition Line 2
leading to the immediate COD     

                                           ( hours  / days)
Secondary: Diseases/conditions   Line 3
leading to primary COD ( hours/ days)

                                                        Line 4 
( h / d / l )

Geller. Preventability of maternal mortality in Illinois.
e completed on all women who die within one  year of being pregnant

nois Department of Public Health
ERNAL MORTALITY REVIEW FORM
vileged and confidential pursuant to 735 ILCS5/8-8-2101 of the Medical Studies Act.

_______________________  Case #    ___   ___  - ___  ___  - ____    ____   ____  
                                                               Year
_________________________________________ 

y  _______________________  (Code) _________           

Net Code        Sequence Number

Review Date ____/_____/____
 C E D E N T       C H A R A C T E R I S T I C S

_   Death Date____/_____/_____        Age _____        Weight / Height ______ /______         

___________________   (Code) __________ ZIP Code ______________

eck all that apply)

merican
c Islander 
 

Hispanic or 
Latina
[    ]  No 
[    ]  Unknown
[    ]   Yes

Education
Number of years 
completed if 
available

_______ years

[   ]  Unknown

Obstetrical History
Gravida   ____
Parity  
F ____     P____     A ___    L ____

# Previous Fetal Deaths  ____

# Previous Infant Deaths ____
ify   week prenatal care began _______  
                                      [   ]  Week unknown

Number of PNC visits ______
          [   ]  Visits unknown

all that apply) Prenatal Care Source  (check all that apply)
NC)
ife care NP
 health

[    ]   Health department clinic
[    ] Hospital clinic                
[    ] Managed care clinic
[    ]   Neighborhood clinic

[    ] N/A (no PNC)
[    ] Private office
[    ]  Unknown

d )

____________
ility

Consultation with Perinatologist (during the peripartal period)
[    ]   No,   [   ] Not warranted

                  [   ] Warranted, no time 
                  [   ] Warranted, not done
[    ]   N/A (Tertiary)
[    ]  Yes,  from __________________    to ________________
[    ]   Unknown provider type                     provider type

                             Multiple  1   of   ___   (record additional outcomes at bottom of page 4)
Other Outcomes (if applicable)

ate  
______/_____
 Del?   [   ] Yes     [    ] No
ocation
____________________
_____________________

[    ]   Ectopic
[    ]   Molar pregnancy
[    ]   Fetus retained in utero 
[    ]   AB: Spontaneous

  [    ]   AB: Elective
[    ]   Unknown

Date _______/______/_____

Location
Place _______________________
City ________________________

care Part B
ged care

[    ]  Private insurance
[    ]  Self pay / None

[    ]  Unknown

H                                                              Causes of Death were selected based on (check all that apply)
                                                                                                           Clinical     Death    Autopsy
                                                                                                              Course      Cert     Results  
_______       __________________________________________________  [    ]        [     ]        [    ]
 9 Code                   Due to (or a consequence of)                 

                                      
_______        __________________________________________________ [    ]       [     ]         [    ]
 9 Code                  Due to (or a consequence of)        

       
________          ________________________________________________ [    ]        [     ]        [    ]
D 9 Code                Due to (or a consequence of)          

________          _______________________________________________          [    ]          [      ]          [     ]
 9 Code                 Due to (or a consequence of)      

___________________________________________________           [    ]        [     ]        [    ]
ntributing to the death but not resulting in the underlying cause.)
ses of death in sequence according to CDC guidelines.  

ding to the death could not be definitively determined.)                                 [    ]        [     ]        [    ]
  [    ] No, family refused    [    ] No, pathologist or medical examiner refused   [    ] Unknown
 result _______________________        [    ]  No             [    ]  Unknown
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C A U S E    O F     D E A T H     A S    R E L A T E D     T O     P R E G N A N C Y
Directions: Select one category (direct, indirect, possibly related or non related) and one cause of death only. Cause of death selected in 
this section must also appear as either the immediate or one of the underlying causes of death on page 1.

 Refer to ICD-9 FIFTH DIGIT SUB-CLASSIFICATION GUIDE on bottom of page 4.    Please note  ICD-9 codes  640 – 677 require a fifth digit.
[    ]  DIRECT     Directly related to pregnancy / died because pregnant ___ requires fifth digit          + requires  add’l  ICD-9 code

HEMORRHAGE
[    ]   Abortion

[    ]  Spontaneous  (634.1)
[    ]  Legally induced  (635.1)
[    ]  Illegally induced  (636.1
[    ]  Failed attempted  (638.1)

[    ]  Ectopic pregnancy  (639.1)
[    ]  Hydatiform mole  (630.1)
[    ]  Placenta previa   (641.1___)
[    ]  Abruptio placenta   (641.2___)
[    ]  Placenta accreta   (666.0___)
[    ]  Retained placental fragments
        -Immediate  (666.2___)
[    ]  Ruptured uterus  IP& PP  (665.1*8) 
[    ]  Inversion of uterus   (665.2___)
[    ]  Trauma to perineum / vulva  (664.?)
[    ]  Cervical lacerations  (665.3___)
[    ]  High vaginal laceration  (665.4___)
[    ]  Pelvic hematoma   (665.7___)
[    ]  Obstetrical surgical wound  (674.3___)
[    ]  Postpartum atony  (666.1___)
[    ]  Coagulation defect ( Ap/IP)  (641.3___)
         including ITP, Factor VIII def. (PP) (666.3___)

TOXEMIA
[    ]  Pre-eclampsia severe   (642.5___)
[    ]  Eclampsia   (642.6___)
[    ]  Supermpsd hyprtnsv vasc disease (642.7___)

CARDIAC     [    ]   Cardiomyopathy  (425.4___)

HEPATIC      [    ]  Acute fatty liver (646.7___ + 571.8)

RENAL
[    ]  Renal failure:  abortion   (634.3) 
[    ]   Spontaneous   (635.3)
[    ]   Legally induced   (636.3)
[    ]   Illegally induced   (638.3)
[    ]   Failed attempted   (636.3)

[    ]  Molar pregnancy   (639.3)

HEMATOLOGIC
[    ]  Macrocytic anemia of pregnancy  (648.2___)

INFECTION
[    ]   Abortion   

[    ]   Spontaneous   (634.0)
[    ]   Legally induced  (635.0)
[    ]   Illegally induced  (636.0)
[    ]   Failed attempted  (638.0)

[    ]  Ectopic / Molar pregnancy   (639.0___)
[    ]  Puerperal: endometritis, peritonitis, salpingitis, cellulitis,
         septicemia, pyemia, sepsis [septic shock]    (670.00)
[    ]  Reproductive tract infection: preg   (646.6___)
[    ]  Genitourinary tract infection in preg.  (646.6___)
          ( includes nephritis and nephrosis)
[    ]  Complications obstetric surgical wounds   (674.3___)

ENDOCRINE     [    ]   Hyperovarian stimulation  (256.1)

VASCULAR ACCIDENTS
[    ]  Obstetric air embolism   (673.0___)
[    ]  Amniotic fluid embolism   (673.1___)
[    ]  Non- septic puerperal embolism  (673..8___)
[    ]  Septic puerperal embolism   (673.3___)
[    ]  Cerebrovascular disorders in puerperium,
          [includes hemorrhage, thrombus]      (674.0___)

ANESTHESIA
[    ]  Pulmonary complic [incld. aspiration]   (668.0___)
[    ]  Cardiac complications [ incld arrest]    (668.1___)
[    ]  CNS complications [ incld.anoxia]     (668.2___)

OTHER CAUSES
[    ]  Hydatidiform mole (630.?)
[    ]  Transfusion hemolysis (N999.6)
[    ]   Metabolic disorders [includ. electrolyte disorders]
         [     ]  Abortion, ectopic, molar preg (639.4)
         [     ]  Hyperemesis gravidarum < 22 weeks (643.1)
         [     ]  Hyperemesis gravidarum > 22 weeks (643.2)
[    ]  Disruption C-section  wound (674.1)
[    ]  Serum hepatitis (070.3)

OTHER specify: _____________________________

[     ] INDIRECT   Preexisting condition aggravated by pregnancy            ___requires fifth digit     + requires  add’l ICD-9 code

CARDIAC
[    ]  Rheumatic heart disease   (648.6___)
[    ]  Hypertensive heart disease   (648.6___)
[    ]  Arteriosclerotic heart disease   (648.6___)
[    ]  Congenital heart disease   (648.5___)
[    ]  Dysrhythmias:
        [    ]   abortion
                 [    ]  Spontaneous (634.7)
                 [    ]  Legally induced (635.7)
                 [    ]  Illegally induced (635.7)
                 [    ]  Failed attempted (636.7)
[    ]  Ectopic / molar pregnancy (639.8)
[    ]  Intrapartum  (669.4 + 668.1)

[    ]  Transplant complications  (?)
[    ]  Marfan’s syn complications  (759.82 + ) 

VASCULAR
[    ]  Chronic hypertension (642.0___)
[    ]  Essential hypertension  (642.0___)
[    ]  Thrombophlebitis - ante (671.3___) pp (671.4___)
[    ]  Pulmonary embolus   (673.2___)
[ ]  Cerebral thrombosis   (671.5___)
[    ]  Intracranial hemorrhage   (674.0___)

PULMONARY
[    ]  Tuberculosis  (647.3)
[    ]  Pneumonia
        [    ]  Lobar  (481)
        [    ]  Broncho-pneumonia  (485)
        [    ]  Primary atypical  (483)
[ ]  Asthma (493.9)

GASTROINTESTINAL
[    ]  Crohn’s disease    (646.8___+ 555.9)    
[    ]  Pancreatitis           (646.8___+ 577.0)

METABOLIC DISEASE
[    ]  Diabetes mellitus complications  (648.0___)
        [    ]  Diabetic coma  (250.30)

ENDOCRINE
[    ]  Adrenal dysfunction  (255)
[    ]  Thyroid dysfunction  (648.1___)

URINARY TRACT / RENAL  
[    ]  Diseases including 
        [    ]  Chronic glomerulonephritis (646.2___)   
        [    ]  Uremic syndrome   (646.2___)
        [    ]  Hydronephrosis   (646.2___)
        [    ]  Nephrotic syndrome   (646.2___)
        [    ]  Congenital hydronephrosis  (753.2)
[    ]  Infections
        [    ]  Pyelonephritis   (646.6___)
        [    ]  Pyelonephrosis   (646.6___)
[    ]  Renal transplant   (V42.0)

REPRODUCTIVE DISEASE
[    ]  Congenital abnormalities: uterus (654.0___)
[    ]  Tumors of uterus incld. fibroids (654.1___)
[    ]  Uterine scar – previous surgery (654.2___)
[    ]  Retroverted and incarcerated gravid uterus (654.3___)
[    ]  Congenital or acquired abnorm. of cervix  (654.6___)
        [ excludes: incompetence]
[    ]  Congenital or acquired abnorm. of vagina  (654.7___)
[    ]  Congenital or acquired abnorm. of vulva (654.8___)

HEMATOLOGIC [    ] Sickle cell disease (646.8___+)  

HEPATIC DISEASE (646.7 + ) 
[    ]  Infectious hepatitis  (573.1)
[    ]  Cirrhosis  (571___)
[    ]  Liver disorder of pregnancy    (646.7___)        
         including: acute yellow atrophy of liver, 
         icterus gravis and necrosis of liver             
[    ]  Liver transplant complications (V42.7)

PRIMARY MALIGNANT NEOPLASMS (646.8 +)
[    ]  Ovarian  (183.0)
[    ]  Breast   (174.9)                           
[    ]  Leukemia  (208.90)            
[    ]  Non Hodgkin’s lymphoma (202.80)        
[    ]  Colorectal   (154.0)    
[    ]  Osteogenic sarcoma (170.9)
[    [  Melanoma  (172.9)

AUTOIMMUNE
TIME RELATED < 42 DAYS
[    ]  Lupus (710.0 +  646.8___) 
[    ]  Protein C+ S deficiency   (260.0 +  646.8___)           
[    ]  Scleroderma  (710.1 +  646.8___)

PSYCHIATRIC DISORDERS  
[    ]  Anorexia (648.4)
[    ]  Bulimia nervosa (648.4)              
[    ]  Postpartum depression leading to suicide (648.4)
[    ]  Other __________________________

[    ]  OTHER specify ___________________________

[      ] POSSIBLY RELATED TO PREGNANCY Factors are present that suggest the pregnancy may have  increased the woman’s risk of death.

AUTOIMMUNE
(TIME RELATED > 42 DAYS)
[    ]  Lupus (710.0) 
[    ]  Factor VIII (286.9)    
[    ]  Idiopathic thrombocytopenia (287.5)      
[    ]  Protein C+ S Deficiency (260.0)
[    ]  Scleroderma (710.1)

PSYCHIATRIC DISORDERS
leading to SUICIDE
[    ]  Bipolar disorder (296.70  + E958.9 )
[    ]  Schizophrenia (295.90  + E958.9)          
[    ]  Depression   (311  + E958.9)
[    ]  Other________________

[    ]  DOMESTIC VIOLENCE TRAUMA  /  NEGLECT         
(E967.1)

[    ]   MOTOR VEHICLE ACCIDENT (E819)

[    ]  OTHER   _________________________

[     ] NON RELATED     Not related to pregnancy 
[    ]  Trauma / Neglect  (E967.1)
[    ]  Suicide  (E696)
[    ]  Homicide  ( E969)

[    ]  Communicable / Infect disease - AIDS, unspec (136.9)
[    ]  Blood dyscrasias  (289.9)                                
[    ]  Neoplasms-primary malignant site unspec /unk (199.1)       

[    ]   Motor vehicle accident (E819)
[    ]   Unintentional injury – firearm  (E922.0)
[    ]   Unintentional injury – other  (E929.9)
[    ]   Other  __________________________

[     ]  UNDETERMINED Cause of death as related to pregnancy is undetermined.
[     ]  intrapartum (669.9)
[     ]  postpartum (674.9)
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D I S P O S I T I O N    O F     T H E     M O R T A L I T Y      (Check one disposition only.)

[    ]  Not Avoidable

[ ] Potentially Avoidable (check all that apply)  Must include a plan of action in COMMENTS -RECOMMENDATIONS section below.
           [    ]  PNC site
           [    ]  Hospital of delivery
           [    ]  Hospital of death
           [    ]  Emergency room

[    ]  Provider, PNC
[    ]  Provider, delivery
[    ]  Provider, post partum 

[    ]  Patient
[    ]  Systems
[    ]  Other ____________________

[    ]  Undetermined (specify)
           [    ]   Complete records available
           [    ]   Incomplete records

ANTEPARTUM  FACTORS
(before delivery)

INTRAPARTUM  FACTORS
(during labor and/or delivery)

POSTPARTUM  FACTORS
(after actual delivery to ONE year)

  
[    ]  None [    ]  None [    ]  None

Patient   (check all that apply)
[    ]   Failure to seek care
[    ]   Too few visits
[    ]   Non-compliance with treatment
[    ]   Drug use 
[    ]   ETOH use
[    ]   Smoking
[    ]   Belief systems
[    ]   Failure to use seat belt
[    ]   Other ______________________

Patient   (check all that apply)
[    ]   Non-compliance with treatment
[    ]   Belief systems

Patient   (check all that apply)
[    ]   Failure to seek care
[    ]   Too few visits
[    ]   Non-compliance with treatment
[    ]   Drug use 
[    ]   ETOH use
[    ]   Smoking
[    ]   Belief systems
[    ]   Failure to use seat belt
[    ]   Other ______________________

Provider   (check all that apply)
[    ]   No identification of high risk
[    ]   No referral to a higher level of care
[    ]   Incomplete or inappropriate                         
provider management, specify
            [    ]   delay in diagnosis
            [    ]   delay in treatment
            [    ]   inappropriate treatment
            [    ]   failure to provide follow-up

Provider (check all that apply)
[    ]   No identification of high risk
[    ]   No referral to a higher level of care
[    ]   Incomplete or inappropriate                   
provider management; specify
             [    ]   delay in diagnosis
             [    ]   delay in treatment
             [    ]   inappropriate treatment
             [    ]   failure to section 

Provider (check all that apply)
[    ]   No identification of high risk
[    ]   No referral to a higher level of care
[    ]   Incomplete or inappropriate                       
provider management; specify
             [    ]   delay in diagnosis
             [    ]   delay in treatment
             [    ]   inappropriate treatment
             [    ]   failure to provide follow-up

Other (Includes  violence: domestic, gang, 
random )
[    ] ______________________________

Other (Includes any unique factors not 
explained above )
[    ] ______________________________

Other (Includes  violence: domestic, gang, 
random 
[    ] ______________________________

Site of  (check all that apply)

                                       PNC     ER    Death
Staff knowledge              [     ]     [     ]     [     ]  
training deficit   
           
Inadequate equipment    [     ]     [     ]     [     ] 

Policy issue: no policy     [     ]     [     ]     [     ] 

Policy not followed          [     ]     [     ]     [     ]  
          

Site of  (check all that apply)

                                                        Delivery
Staff knowledge/ training deficit  [     ]   

Inadequate equipment              [     ]

Policy issue: no policy                   [     ]     

Policy not  followed                          [     ]

Site of  (check all that apply)
                        Delivery Hosp.   ER    Death
Staff knowledge              [     ]     [     ]     [     ]  
training deficit   

           
Inadequate equipment    [     ]     [     ]     [     ] 

Policy issue: no policy     [     ]     [     ]     [     ] 

Policy not followed          [     ]     [     ]     [     ]  

Systems (check all that apply) Systems (check all that apply) Systems (check all that apply)
[    ]  Community systems problem
           core issue ___________________     
[    ]  Hospital systems problem
            ____________________________

[    ]  Other ______________________

[    ]  Community systems problem
           core issue  ___________________     
[    ]  Hospital systems problem
            _____________________________

[    ]  Other _______________________

[    ]  Community systems problem
           core issue ____________________    [  
]  Hospital systems problem
           ______________________________

[    ]  Other _________________________

COMMENTS - RECOMMENDATIONS
Must comment and include a plan of action for all cases when the disposition of mortality was determined to be potentially avoidable.  Use 
space below and on back of this page.
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COMMENTS - RECOMMENDATIONS   (continued)

ICD-9 FIFTH DIGIT SUB-CLASSIFICATION GUIDE         Please note  ICD-9 codes  640 – 677 require a fifth digit.
  

0   unspecified as to episode of care or not applicable

1   delivered, with or without mention of antepartum  condition

2   delivered, with mention of postpartum complication  (associated  with  the  delivery)

3   antepartum condition or complication 

4   postpartum condition or complication  (not  associated  with  the delivery)

RECORD ADDITIONAL OUTCOMES
Pregnancy Outcome at the Time of Death                                 Multiple  2   of   ___

Delivery Information Other Outcomes (if applicable)
[    ]   Alive
[    ]   Fetal death
[    ]   Neonatal death
Gestational age ______ (weeks)
Birth weight ________ (grams)

Delivery Date  
_______/______/_____
Cesarean Del?  [   ] Yes   [    ] No
Delivery Location
Place 
_________________________ 
City 
_________________________

[    ]   Ectopic
[    ]   Molar pregnancy
[    ]   Fetus retained in utero
[    ]   AB: Spontaneous

  [    ]   AB: Elective
[    ]   Unknown

Date  _______/______/_____

Location
Place 
_______________________
City 
________________________

Pregnancy Outcome at the Time of Death                                 Multiple  3   of   ___
Delivery Information Other Outcomes (if applicable)

[    ]   Alive
[    ]   Fetal death
[    ]   Neonatal death
Gestational age ______ (weeks)
Birth weight ________ (grams)

Delivery Date  
_______/______/_____
Cesarean Del?  [   ] Yes   [    ] No
Delivery Location
Place 
_________________________
City 
_________________________

[    ]   Ectopic
[    ]   Molar pregnancy
[    ]   Fetus retained in utero

  [    ]   AB: Spontaneous
  [    ]   AB: Elective

[    ]   Unknown

Date  _______/______/_____

Location
Place 
_______________________
City 
________________________
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